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Understanding how to find the length of the third side of a triangle is a
fundamental skill in geometry, essential for solving various real-world and
academic problems. Whether you're working on a math assignment, designing a
structure, or just enhancing your problem-solving skills, knowing how to
calculate unknown sides in triangles can be incredibly useful. This article
provides a comprehensive guide to determining the length of the third side,
focusing on key methods, formulas, and tips to ensure accurate solutions,
including when rounding to the nearest tenth is necessary.

Understanding Triangle Types and Their
Properties

1. Types of Triangles Based on Sides

Knowing the type of triangle you're dealing with can simplify the process of

finding the third side. Triangles are classified based on their side lengths:
e Equilateral Triangle: All three sides are equal.
e Isosceles Triangle: Two sides are equal.

e Scalene Triangle: All sides are different.

2. Types of Triangles Based on Angles

Triangles are also classified based on their angles, which influences the
methods used to find missing sides:

e Acute Triangle: All angles are less than 90°.

e Right Triangle: One angle is exactly 90°.

e Obtuse Triangle: One angle is greater than 90°.



Understanding these classifications helps determine the appropriate formula
or approach for calculating the third side.

Key Methods to Find the Third Side of a
Triangle

There are several mathematical methods to find the length of the third side,
depending on the information available. The most common methods include:

1. Using the Pythagorean Theorem

Applicable for right triangles where you know the lengths of two sides,
typically the legs or one leg and the hypotenuse.

Formula:
- If finding the hypotenuse (c): \( ¢ = \sqrt{a™2 + b"2} \)
- If finding a leg (a or b): \( a = \sqrt{c™2 - b™2} \)

Example:
Given legs of 3 and 4 units, find hypotenuse:
\[ ¢ = \sqrt{372 + 472} = \sqrt{9 + 16} = \sqrt{25} = 5 \]

2. Law of Cosines

Useful when you know two sides and the included angle or all three sides when
no right angle exists.

Formula:

\[ ¢c™2 = a™2 + b™2 - 2ab \cos C \]

Where:

- \(a\) and \(b\) are known sides

- \(C\) is the included angle

- \(c\) is the side opposite to angle \(C\)

Steps:

1. Plug known values into the Law of Cosines formula.
2. Solve for \(c"2\).

3. Take the square root to find \(c\).

4. Round to the nearest tenth if needed.

Example:
Given sides \(a=7\), \(b=10\), and included angle \(C=60"\circ\):
\[ ¢”2 =772 + 10”2 - 2 \times 7 \times 10 \times \cos 60™\circ \]



\[ c™2 49 + 100 - 140 \times 0.5 \]
\[ c™2 149 - 70 = 79 \]
\[ ¢ = \sqrt{79} \approx 8.9 \]

3. Law of Sines

Used when you know:

- An angle and its opposite side, and another angle with its opposite side,
or

- Two angles and a side.

Formula:
\[ \frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C} \]

Steps:
1. Find the missing angles if necessary.
2. Use the Law of Sines to solve for the unknown side.

Example:

Given \ (A=30"\circ\), \(a=15\), \(B=45"\circ\), find side \(b\):
\[ \frac{15}{\sin 30™\circ} = \frac{b}{\sin 45™\circ} \]

\[ \frac{15}{0.5} = \frac{b}{0.7071} \]

\[ 30 = \frac{b}{0.7071} \]

\[ b = 30 \times 0.7071 \approx 21.2 \]

Step-by-Step Guide to Find the Third Side

Depending on the known information, follow the appropriate steps:

Scenario 1: Two sides and the included angle (SAS)

- Use the Law of Cosines.

Plug in known values.

Calculate the third side.

Round the result to the nearest tenth if applicable.

Scenario 2: Two angles and a side (AAS or ASA)

- Use the Law of Sines.

- Find the third angle first.

- Then, apply Law of Sines to find the missing side.
- Round the final answer as needed.



Scenario 3: Right triangle with known legs or
hypotenuse

- Use the Pythagorean Theorem.
- Calculate the unknown side.
- Round to the nearest tenth if necessary.

Practical Examples and Applications

Example 1: Find the third side of a triangle with
two sides and an included angle

Suppose you have a triangle with sides of 8 meters and 6 meters, and the
included angle is 60°. Find the third side.

Solution:
\ [
c"2
\1
\ [
c"2
\1
\ [
c"2
\1
\ [
c = \sqrt{52} \approx 7.2
\1

82 + 672 - 2 \times 8 \times 6 \times \cos 60™\circ

64 + 36 - 96 \times 0.5

100 - 48 = 52

Answer: The third side is approximately 7.2 meters.

Example 2: Find the third side of a right triangle
Given legs of 9.5 and 12.3 units, find the hypotenuse.

Solution:

\ [

c = \sqrt{9.572 + 12.372} = \sqrt{90.25 + 151.29} = \sqrt{241.54} \approx
15.5

\1

Answer: The hypotenuse is approximately 15.5 units.



Tips for Accurate Calculations and Rounding

Use a calculator with sufficient precision: Ensure your calculator can
handle square roots and trigonometric functions accurately.

Keep track of units: Confirm that all measurements are in the same units
before calculations.

Round only at the end: To maintain accuracy, perform all calculations
first, then round to the nearest tenth.

Understand the context: Make sure the triangle is valid; the sum of two
sides must be greater than the third.

Common Mistakes to Avoid

1. Using incorrect formulas for the given scenario.

2. Forgetting to convert angles to radians if using a calculator set to
radians.

3. Rounding intermediate steps too early, which can lead to inaccuracies.

4. Assuming the triangle is right-angled without confirmation.

Conclusion

Determining the length of the third side of a triangle is a vital skill that
hinges on understanding the properties of triangles and applying the correct
mathematical formulas. Whether you're utilizing the Pythagorean Theorem for
right triangles or the Law of Cosines and Sines for oblique triangles,
accuracy and attention to detail are key. Remember to perform calculations
carefully and round your final answer to the nearest tenth when necessary to



ensure clarity and precision. With practice, you'll be able to confidently
solve for missing sides in various triangle configurations, enriching your
geometry toolkit and enhancing your problem-solving abilities.

Additional Resources

- Online Triangle Calculators: Tools that automatically compute missing sides
and angles.

- Geometry Textbooks: For in-depth explanations and practice problems.

- Educational Videos: Visual tutorials on the Law of Cosines, Sines, and the
Pythagorean Theorem.

- Math Apps: Interactive apps for practicing triangle problems.

Mastering how to find the third side of a triangle boosts your mathematical
confidence and prepares you for more advanced geometry topics, including
trigonometry and coordinate

Frequently Asked Questions

How do I find the length of the third side of a
triangle if I know the other two sides and the
included angle?

You can use the Law of Cosines: c? = a? + b2 - 2ab cos(C). Plug in the known
sides and angle to solve for the third side c, then round to the nearest
tenth if necessary.

What is the Law of Cosines, and how does it help in
finding the third side of a triangle?

The Law of Cosines states that c?2 = a? + b? - 2ab cos(C). It helps find an
unknown side when two sides and the included angle are known, or when all
three sides are known to find angles.

When should I round the length of the third side to
the nearest tenth?

Round to the nearest tenth after calculating the exact value of the third
side, especially when solving real-world problems requiring approximate
measurements or simplified answers.



How can I find the third side of a triangle if I
only know the two sides and not the included angle?

You need the included angle to use the Law of Cosines. If the angle is
unknown, you may need additional information, such as the third side from
other measurements or the triangle's area, to proceed.

What are common errors to avoid when calculating the
third side of a triangle?

Common errors include using the wrong formula (Law of Sines instead of Law of
Cosines), mixing units, forgetting to convert angles to radians if necessary,
and not rounding appropriately after calculation.

Can I use the Pythagorean theorem to find the third
side in all triangles?

No, the Pythagorean theorem applies only to right-angled triangles. For
oblique triangles, the Law of Cosines is appropriate.

How precise should my answer be when rounding to the
nearest tenth?

Your answer should be accurate to one decimal place, which balances precision
and simplicity, suitable for most practical applications.

What steps should I follow to find the third side of
a triangle using the Law of Cosines?

First, identify the known sides and included angle. Next, substitute these
values into the Law of Cosines formula: c?2 = a? + b? - 2ab cos(C). Then,
solve for c by taking the square root, and finally round your answer to the
nearest tenth if needed.

Additional Resources
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Introduction

Mathematics, often regarded as the universal language, offers numerous

intriguing problems that challenge our understanding of shapes, measurements,
and logic. Among these, the task of determining the length of an unknown side
in a triangle is both fundamental and fascinating. The instruction, "Find the



length of the third side. If necessary, round to the nearest tenth,"
encapsulates a common scenario in geometric problem-solving that appears
frequently in academic settings, standardized tests, and real-world
applications.

This article aims to delve deeply into this problem type, exploring the
theoretical underpinnings, the various methods employed, and practical
considerations for accurate measurement and calculation. Whether you're a
student, educator, or enthusiast seeking a comprehensive understanding, this
review will serve as a thorough guide to mastering the art of finding the
third side of a triangle.

The Significance of the Problem

Understanding how to find the third side of a triangle is essential because
it underpins many concepts in geometry, trigonometry, and applied
mathematics. Triangles are the simplest polygons, and their properties form
the foundation for more complex shapes and structures.

In real-world contexts—such as engineering, architecture, navigation, and
computer graphics—accurately calculating unknown lengths ensures safety,
efficiency, and precision. The problem statement's emphasis on rounding to
the nearest tenth also reflects practical considerations, as measurements
often involve some degree of approximation.

Fundamental Concepts and Theoretical Foundations
Types of Triangles and Their Properties

Before exploring methods to find the third side, it's crucial to understand
the types of triangles and the conditions that govern their sides:

- Equilateral Triangle: All sides and angles are equal.

- Isosceles Triangle: Two sides are equal; the angles opposite these sides
are also equal.

- Scalene Triangle: All sides and angles are different.

- Right Triangle: Contains a 90° angle, with the Pythagorean theorem
applicable.

Each type has specific properties that influence how the third side can be
calculated.

Triangle Inequality Theorem

A fundamental principle is the Triangle Inequality Theorem, which states that
for any triangle with sides of lengths \(a\), \(b\), and \(c\):



- The sum of any two sides must be greater than the remaining side:

\ [
a+b>c, \quad a+c>b, \quad b + c > a
\1]

This theorem not only confirms the feasibility of constructing a triangle
with given sides but also constrains possible values during calculations.

Methods for Finding the Third Side

The approach to determining the unknown side depends on what information is
provided. The common scenarios include:

- Two sides and the included angle (SAS)

- Two sides and a non-included angle (SSA or ambiguous case)
- All three sides (SSS)

- One side and two angles (ASA or AAS)

- One side and an altitude or other measurements

Each scenario employs specific formulas or laws, which we explore in detail.

The Law of Cosines: The Cornerstone Method
When Two Sides and Included Angle Are Known (SAS)

The Law of Cosines is instrumental in solving for an unknown side when two
sides and the included angle are known:

\ [
c™2 = a™2 + b”2 - 2ab \cos C
\]

Where:

- \(a\) and \(b\) are known sides
- \(C\) is the included angle between \(a\) and \(b\)
- \(c\) is the side opposite angle \(C\), which we want to find

Example:
Suppose you know:
- \(a = 7.2\) units

- \(b = 5.5\) units
- Included angle \(C = 60™\circ\)



Calculate \(c\):

\ [
c™2
\1

7.272

\ [
c"2
\1]

51.84

\ [
c"2
\1]

82.09

\ [
c"2
\1]

82.09

(2 \times 7.2 \times

Calculate the second term:

\ [

2 \times 7.2 \times 5.5 \times 0.5
\]

\ [

= 2 \times 7.2 \times 5.5 \times 0.

\1
\ [
= (2 \times 7.2 \times 5.5) \times
\1
\ [

\1]

(2 \times 7.2 \times 5.5) \times

Calculate:

\ [

2 \times 7.2 = 14.
\1

\ [

14.4 \times 5.5
\1

\ [

79.2 \times 0.5
\1

79.2

39.6

Thus,

\ [
c"2 = 82.09 - 39.6 = 42.49

\]

5.5%2 - 2 \times 7.2 \times 5.5 \times \cos 60"\circ

30.25 - 2 \times 7.2 \times 5.5 \times 0.5

2 \times 7.2 \times 5.5 \times 0.5

.5 \times 0.5)

2 \times 7.2 \times 5.5 \times 0.5



And,

\ [
c = \sqrt{42.49} \approx 6.5
\1]

Final step: Round to the nearest tenth, resulting in 6.5 units.

The Law of Sines: When Angles and Sides Are Known
When Two Angles and a Side Are Known (ASA or AAS)
The Law of Sines relates sides and angles:

\ [
\frac{a}{\sin A} = \frac{b}{\sin B} = \frac{c}{\sin C}
\1]

Example:

Given:

- \(A = 45™\circ\)
- \(B = 60™\circ\)
- \(a = 10\) units

Find side \(c\).
First, find \(C\):

\ [
C = 180™\circ - A - B = 180™\circ - 45™\circ - 60™\circ = 75™\circ
\]

Calculate \(\sin A\) and \(\sin C\):

\ [
\sin 45™\circ \approx 0.7071
\1]
\ [
\sin 75”\circ \approx 0.9659
\1]

Using the Law of Sines:

\ [
\frac{a}{\sin A} = \frac{c}{\sin C}
\1]
\ [



\frac{10}{0.7071} = \frac{c}{0.9659}
\1

Calculate:

\ [

\frac{10}{0.7071} \approx 14.14

\1]

\ [

c = 14.14 \times 0.9659 \approx 13.66
\1]

Answer: The third side \(c \approx 13.7\) units after rounding to the nearest
tenth.

The SSS (Side-Side-Side) Method

When all three sides are known, the Law of Cosines can be used in reverse to
find angles or verify the side lengths. If only the third side is unknown but
the other three are known, the calculation is straightforward:

\ [
c = \sqrt{a™2 + b*2 - 2ab \cos C}
\1

Alternatively, if all sides are known, the problem reduces to calculating the
third side based on the given data.

Practical Considerations and Rounding

Measurement Accuracy:

In real-world applications, measurements are seldom perfect. When
calculations involve measurements with uncertainties, rounding to the nearest
tenth is a practical approach to balance precision and usability.

Rounding Rules:
- If the digit after the tenth's place is 5 or greater, round up.
- If less than 5, round down.

Example:

If the calculated length is 6.46, round to 6.5.
If it's 6.44, round to 6.4.

Common Pitfalls and Troubleshooting



- Ambiguous Cases (SSA): When given two sides and a non-included angle, it's

possible to have zero, one, or two possible triangles. Careful analysis is

required to determine the correct solution.

- Incorrect Law Application: Using the Law of Sines when the Law of Cosines
is appropriate, or vice versa, can lead to errors.

- Angle Units: Ensure all angles are in the same unit (degrees or radians)

when applying trigonometric functions.

Real-World Applications and Significance

Engineering and Construction

Engineers often need to determine the length of a structural component based
on partial measurements, angles, or both. Accurate calculations ensure
stability and safety.

Navigation and Surveying

Navigators use triangulation methods, relying on measuring angles and known
distances, to find unknown distances or positions.

Computer Graphics
Rendering realistic 3D models involves calculating distances and angles,

often requiring the determination of missing side lengths in virtual
triangles.

Conclusion

The problem "Find the
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